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(57) KIVONAT 

A talalmany. targya eljaras immunglobulin hatdanyag 
eloalh'tasara nem-immunizilt szarvasmarhak elotejebol 
(colostrum). A hatoanyag immunglobulin- tart aim a ma- 
gas, ugyanakkor antikomplementer-aktivitisa alacsony. 
Embemek oralisan, allatoknak intravenasan is adhatd 
onmagaban vagy syogyszerkeszfuneny alakjaban bakte- 



riumok- vagy toxinok-okozta betegsegek, kiilonosen 
az AJDS-betegek vagy mas immunhianyban szenve- 
dok sulyos hasmenese, az „utazok hasmenese" a cse- 
csemok toxin-okozta hasmenese, gyomor- es nyom- 
belfekeiyek, kronikus es akut Yersirua-fertozesek vagy 
protozoonok okozta megbetegedesek kezelesere. 



A lefrds terjedelme: 14 oldal (ezen beliil 7 lop dbra) 
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A talalmany targyat egy magas . ellenanyagtartalmu, 
nem immunizalt emlosok elotejebol (colostrum, focs- 
tej) eldailftott immunglobulin hatdanyag, valamint 
olyan gydgyaszati keszitmenyek eldallftasa kepezi, 
amelyek a fenti hatdahyagot tartalmazzak vagy abbol 5 
dllnak, es bakterialis vagy toxinok okozta rnegbetege- 
desek- kiildnosen az AIDS-szel kapcsolatos hasmenes 
es mas immunhianyos kdrkepek, az utazdk'hasmenese, - 
a csecsemok toxin-okozta hasmenese, a gyomor- es 
belfekeiyek, akut es idiilt Yersinia-fertdzesek vagy pro- 1 0 
tozoonok (egysejtu allatt veglenyek) okozta fertozesek 
- kezelesere hasznalhatdk, 

Az immunglobulinokat - ezeket a magas biologiai 
aktivitasu, ugyanakkor erzekeny feherjeket - bakteria- 
lis es viralis rnegbetegedesek, valamint - adott esetben 1 5 
specialis keszitmenyek formajaban - meghatarozott to- 
xinok okozta mergezesek megeldzesere es kezelesere 
hasznaljak. Eldallftasuk viszonylag nehezkes eljara- 
sokkal emberi verplazmabdl, vagy valamivel egysze- 
rubb modon tejbol, illetve emlosok elotejebol tortenik. 20 
Az emberi plazmabol nyerheto immunglobulinokhoz 
tartozik peldaul az immunglobulin-G is, amely egy, a 
ktildnbdzd fertozesek megelozesere es kezelesere hasz- 
nalhatd feherje. 

Az eddig ismert, tejbol vagy elotejbol eldailftott, 25 
immunglobulin-tartalmu keszftmenyek alacsonyabb 
tisztasaguak, mint az emberi plazmabol kapottak, ezert 
elsosorban az allatgyogyaszatban hasznaljak azokat 
fertozeses rnegbetegedesek kezelesere. 

Az immunglobulinok tejbol vagy elotejbol torteno 30 
kinyeresere szamos eljarast ismerunk. A 3 128 230 sz. 
amerikai egyesult allamokbeli szabadalmi lefras szerint 
bakterialis fertozesek kezelesere alkalmas keszftmenyt 
allitanak eld tejbol. A 4 265 925 sz. amerikai egyesult 
allamokbeli es a 0 573 995 sz. nagy-britanniai szaba- 35 
dalmi lefras szerint nagyreszt hodenaturalt - egy hdke- 
zeles folytan - feherjeket tartalmazo koncentratumot 
allftanak eld tejszerumbol. A 28 13 284 sz. NSZK-beli 
kdzzeteteli irat, valamint a 0 046 909 es a 0 064 103 sz. 
europai szabadalmi lefrasok nyoman elotejbol keszft- 40 
hetok gyulladasgatlo hatasu immunglobulin-koncent- 
ratumok. 

A 4 051 235 sz. amerikai egyesult allamokbeli, 
valamint a 6 075 433 sz. japan szabadalmi lefras 
ugyancsak; olyan fdcstej-feldoJgozasi eljarast ismertet, 45 
amelynek soran gyulladasgatlo hatasu szerekben alkal- 
mazhatd, immunglobulin-tartalmu termekekhez lehet 
jutni. 

A gydgyhatasu, immunglobulin-tartalmu keszftme- 
nyek eldallftasanak alapanyaga a fenti eljarasok szerint 50 
hiperirnrnunizalt emlosok - elsosorban szarvasmarha - 
teje vagy eldteje lehet, fgy meghatarozott kdroko- 
zdkkal szembeni antibakterialis vagy antiviralis hatis 
eleresere eloszor az allatokat kell egy vagy tobb anti- 
testet vagy csoportspecifikus antitestet indukald bakte- 55 
rium-torzsekkel vagy azok antigenjeivel immunizalni. 
Az fgy eldailftott keszftmenyek hatasa megfelel az im- 
muntzalasra hasznalt bakterium(ok)enak. Ha egy adott 
(pi. bakterialis) antigenre speciflkus ellenanyagot tar- 
talmazo keszftmenyt kfvanunk tejbol eldallftani, ugy az 60 



allatokat a tisztftott antigennel kell immunizalni. Ezen 
a modon olyan magas ellenanyag-titert kaphatunk, 
hogy a tej lenyegeben a speciflkus antitest hordozo- 
anyaganak tekinthetd. 

Talalmanyunk kidolgozasahoz vezetd munkank 
celja az volt, hogy egy olyan, magas tisztasagu es 
magas ellenanyag-aktivitasu immunglobulin keszft- 
menyt alh'tsunk eld egyszeru es gazdasagos modon, 
amely mind a human-, mind az allatgyogyaszatban 
alkalmazhatd, de amelynek eldallftasa nem igenyel eld- 
zetes hiperimmunizacidt, meghatarozott antitest szint 
biztosftasara. 

Feladatunkat ugy oldottuk meg, hogy irnmunglobu- 
lint allftunk eld szarvasmarhak elotejebol, amelyet az 
ellestdl szamftott elsd 30, eldnyosen elsd 10 dran beliil 
fejunk le. Ennek soran a fdcstejet desztillalt vi'zzel 
hfgftjuk, majd pasztdrdzziik; a zsfrt elkiildnitjiik es a 
kazeint kicsapjuk, majd elkiilonftjuk; veglil az fgy ka- 
pott focstejsavot 145 "C bemeneti es 65 "C kilepesi 
hdmerseklet mellett porlasztva szarftjuk. Igy magas 
tisztasagu, az osszfeherje-tartalom 80%-at meghaladd 
immunglobulin-tanalmu, ugyanakkor alacsony zsfr- 
(<0,4%) es laktoz- (<0,1%) tartalmu immunglobulin- 
hatdanyagot kapunk, amelynek antitest-aktivitasa na- 
gyobb, mint az eddig ismert leghatekonyabb emberi 
immunglobulin-keszftmeny, a Pentaglobin R szintje. 
Mivel a talalmany szerinti keszftmeny antikomplemen- 
ter-aktivitasa rendkfvul alacsony, a human gydgyaszat- 
ban oralisan (s'zajon at), az allatgyogyaszatban pedig 
intravenasan alkalmazhatd. 

A talalmany szerint peldaul ugy jarunk el, hogy a 
szarvasmarhak eldtejet - amelyet az elles utani elsd 10 
dran beliil- fejtunk le - 1:3 aranyban hfgftjuk desztillalt 
vfzzel, az oldatot pasztdrizaljuk, a tej zsfrt eltavoli'tjuk, a 
kazeint kicsapjuk es (peldaul szuressel) eltavolftjuk; 
majd az fgy kapott savdt a kfvant mertekig koncentraljuk. . 

' Porlasztva szarftassal vegzett stabilizalas utin por 
alaku termeket kapunk. Meglepetessel tapasztaltuk, 
hogy a porlasztva szaritashoz szukseges hdmersekleten 
(145-180 *C belepd es 65-70 *C kilepd hdmerseklet) a 
keszftmeny feherjei nem denaturalddnak, fgy ilyen por- 
lasztva szarftasi kdrulmenyek kozott elmarad az ilyen 
hdmersekleten ismert aggragalddas es az antikomple- 
menter-aktivitas mar varhatd fokozddasa is. Ennek a 
stabilizald mddszernek az alkalmazasaval tehat ugyan- 
csak 80%-ot meghaladd immunglobulin-tartalmu, val- 
tozatlanul alacsony antikomplementer-aktivitdsu es tel- 
jes biologiai aktivitasu preparatumot alh'thatunk eld. 

A fent lefrtak mellett, a porlasztva szantas eldtt egy 
tovabbi, ugyancsak ismert mddszerrel - oktdnsavval 
tortend kicsapassal - tovabb dusfthatjuk a keszftmeny 
immunglobulin-tartalmat. Az fgy elerhetd immunglo- 
bulin-tartalom meghaladhatja a 909o-ot is, az anti- 
komplementer-aktivitas emelkedese nelkiil. 

Immunglobulint tartalmazd, magas antitest-aktivi- 
tasu preparatum mas, ugyancsak ismert mddszerekkel 
is eldalJfthatd az elles utan 10 dran beliil fejt focstejbdl. 
Ilyen eljarast fr le pi. a 3 433 718 sz. NSZK-beli 
szabadalmi lefras, amely szerint nemimmunizdlt szar- 
vasmarhak fdcstejet eloszor megsavanyftjak es durvdn 
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megszurik (a kazein eltavotftasara), majd konyhasd-ol- 
dattal hfgftjak, az fey kapott szuszpenziot tangencialis 
szuressel derftik, koncentraljdk es kozombosftik. A 
koncentralt savo stabilizalasa porlasztva szarftassal tor- 
tenhet, adott esetben egy oktansavas kicsapassal kom- 
binalva a keszftmeny tisztasagdnak fokozasa celjabol. 

Az immunglobulin-prepardtumok "elodlUidsa 

1. pelda 

110 kg melyfagyasztott, az dies utan 10 oran belul 
fejt marha-fScstejet 5-10 'C-ra felmelegftiink es desztil- 
lalt vfzzel 1:3 aranyban felhfsitunk. A hfgftott tejet pasz- 
torozziik es a tejzsfrt eltavob'tjuk, majd a kapott 270 kg 
sovany tejet 1 N sosav-oldattal megsavanyftjuk es a ki- 
vak kazeint szurokendovel kiszurjuk. A 186 kg feliiluszo 
tejsavot ultraszuressel 38 kg-ra koncentraljuk, majd por- 
lasztva szarftassal tartosftjuk. A porlasztva szarito belepo 
homdrseklete 175 'C, kilepo homersekJete 65 'C A ka- 
pott szaraz por 83% (3,8 kg) immunglobulint tartalmaz; 
szarftas utani ellenanyag-aktivitasa megfelel a szarftas 
elott mert ellenanyag-akiivitasnak. 

2. pelda 

13 1, az dies utan 5 oran beliil fejt es melyhutott 
focstejet felmelegftiink; a tej pH-ja 6,27. 700 ml 1 N 
sosavoldat hozzaadasaval a pH-t 4,8-re allftjuk, a 
szuszpenziot 30 percen at 40 'C homersekleten tartjuk, 
majd egy ejszakan at taroljuk 4 *C-on, Masnap a dur- 
vabb reszecskeket poliamid-gezzei kiszurjuk, a szusz- 
penziot 26 1 osszterfogatra hfgftjuk 0.9%-os (fiziologi- 
as) konyhaso-oldattal, majd egy 3 m 2 feluletu, 0,4 ^m 
atlagos pdrusmeretu, 1,2 mm rostvastagsagu tangenci- 
alis szuropatronon at diafiltraijuk 100 1 fizioldgias 
konyhasd-oldattal, 20-60 kPa tulnyomassal. A szurle- 
tet folyamatosan diafiltraijuk tovabb egy masodik le- 
pesben, 3 szuropatronon, amelyeknek felulete kulon- 
kiilon 1,4 m 2 , elvalasztasi hatara 10 000 dalton. 100 li- 
ter 0,9%-os natriumklorid oldattal vegzett diafiltralas 
soran vegul az oldatot 25 1 terfogatra koncentraljuk, es 
az alacsony molekulatomegu alkotoreszeket tanalmazo 
szurletet elontjuk. 

10 liter 10% immunglobulin-tartalmu oldatot por- 
lasztva szarftunk 145/65 "C homersekleten. 1270 g fe- 
heres immunglobulin-port kapunk, amelynek ellen- 
anyag- es antikomplementer-aktivitasa megfelel a sza- 
n'tas elott preparatumbol mert ertekeknek. 

3. pelda 

200 ml, az 1. pdda szerint eloallftott immunglobu- 
lin-oldathoz a tartositas elott (pH = 4,8) 2,5% oktansa- 
vat adunk es 23 "C homersekleten tartjuk 5 oran at, 
majd a kivak csapadekot szuressel eltavoh'tjuk es az 
oldatot fiziologias konyhaso-oldattal szemben dializal- 
juk es porlasztva szamjuk. Az fgy kapott hatdanyag 
immunglobulin-tartalma tobb, mint 909b, antikomple- 
menter-aktivitasa pedig alacsonyabb, mint egy intrave- 
nasan adhato emberi IgG-keszftmenye. 

4. pelda 

200 ml 5% feherjet iarta!maz6 oldatot alh'tunk do 



az 1. pelda szerint kapott (porlasztva szarftott) im- 
munglobulin porbol. Az oldat feherje-osszetevoinek 
mennyisege (±10% pontossaggai) a kovetkezo: 

osszfeherje 4,2g/100mJ 
5 ebbolIgG • - 3,0g/100ml 
IgA 0,35g/100ml 
IgM 0,96g/100ml 
pH 4,6 
laktalbumin 1,0% 
10 Az oldatot 2,5% oktansavval inkubaljuk pH 4,8-en, 
23 *C homersekleten, 5 oran at, majd a csapadekot 
centrifugaljuk es a feluluszot diafiltraijuk. Az oldat 
antikomplementer-aktivitasa megfelel egy azonos kon- 
centracioju (5%), intravenas adasra alkalmas, emberi 
15 IgG-keszitmenyenek. 

A lei'rt djarasokkal, vagy azokkal analog mddon 
elkeszftett immunglobulin-preparatumok ellenanyag- 
aktivitasa magasabb, mint a Pentaglobine. 

20 Bakterium-toxinoh semlegesuese 

A bakteriumok hemoh'zist okozo toxinjainak semle- 
gesfteset kulonbozo bakteriumok toxintanalmu tapfo- 
lyadekaban vizsgaljuk, a hemoh'zis gatiast kimutato 
szokasos valamelyik eljarassal. 

25 

5. pelda 

Staphylococcus aureus Smith 3 bakterium-torzset 
egy ejszakan at tenyesztunk marhaszi'v-levesben, majd 
haromszor centrifugaljuk (10 000 g, 10 perc) es a fe- 

30 luluszot steriire szurjiik. A 2. pelda szerinti immunglo- 
bulin-keszftmenybol 5%-os oldatot keszitiink a loxin- 
semlegesitesi hatas vizsgalatira. Ennek soran 0,1 ml 
mosott human eritrocitat es 1 0 |il Staphylococcus aure- 
us toxint 900-990 uJ 0,9%-os NaCl oldatban 37 *C-on 

35 30 percen at inkubalunk es ekozben ismetelten \0- 
100|il 5%-os immunglobulin oldatot adagolunk. 6sz- 
szehasonlfto keszitmenykent Pentaglobinbol keszult, 
5%-os oldatot hasznalunk. 

Az eredmenyeket az 1. abran mutatjuk be. 

40 

6. pelda ' 

Az 5. peldaban lei'rt toxinsemlegesftesi vizsgalatot 
egy Gram-negatfv "bakterium, a Pseudomonas aerugi- 
nosa toxintartalmu feliiluszdjaval vegezzuk el. 5%-os 
45 immunglobulin-oldaual az 5., illetve 7. peldaban lefr- 
tak szerint, miutan az oldatot 0,9%-os NaCl-dal 1:10 
aranyban higitottuk, vegezzuk a vizsgalatot (0-100 jil 
oldat alkalmazasa mellett). 

50 7. pelda 

Az 5. peldaban lefrt vizsgalatot a Staphylococcus 
aureus toxinjaval es az 1. pelda szerint doallitott (por- 
lasztva szaritott) preparatum fiziol6gias s6oldattal 1:10 
aranyban hfgftott oldataval vegezzuk el; kontrollkent a 
55 Pentaglobin hasonld oldatdt hasznaljuk. 

Az 5-7. peldaban lefrt kfserletek eredmenyeit az 
1-3. abrakon mutatjuk be. 

Az 1. abra a Staphylococcus aureus Smith 3 hemo- 
lizalo toxinjainak semlegesftesei mutatja be a marha- 
60 focstejbol a 2. pelda szerint doallftott immunglobulin- 
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preparatummal es Pentgaglobinnal, mint osszehasonlf- 
to keszftmennyel (5. pelda). 

A 2. abra a Pseudomonas aeruginosa toxinjanak 
semlegesfteset mutatja be a marha-focstejbol a 2. pelda 
szerint eloallftott immunglobulin-preparatummal (6, 5 
pelda). 

A 3. abra a Staphylococcus aureus Smith 3 toxinjd- 
nak semlegesfteset mutatja be az 1. pelda szerint elo- 
aJh'tott immunglobulin-preparatummal (7. pelda). 

Mindharom abrabol megallapi'thato, hogy a marha- 10 
focstejbol eloallftott immunglobulin-preparatum hata- 
sosabban gatolta a toxinok okozta hemolfzist, mint az 
osszehasonlftasra hasznalt, emberi plazmabol eloallf- 
tott Pentaglobin. Az eredmenyeket az 1. tablazatban 
foglaljuk ossze. ^ 5 



J. tabl&zat 



Pelda 


az 509c-os es 80%-os toxin-semlegesf- 
teshez sziikseges immunglobulin (ul) 


5. Pentaglobuiin 
(osszehasonlfto) 


50 


93 


focstej pre para turn 
(talalmany szerinti) 


10 


50 


6. focstej prepara- 
tum (talalmany 
szerinti) 


IS 


35 


7. Pentaglobin 
(6sszehasonLft<5) 


42 


so 


focstej preparatum 
(talalmdny szerinti) 


10 


40 



Az 5. es 7. pelda meresei szerint a Pentaglobinbdl 
mintegy haromszoros mennyisegre van sziikseg a toxin 
50%-os semlegesftesehez, mfg 80%-os semlegesftes- 
hez ketszeres mennyiseget kell hasznalni. A 6. pelda 
adataibol lathato, hogy a talalmany szerinti immunglo- 40 
bulinbol mar igen kis mennyiseg (40 fil) is eleg a 
Gram-negau'v bakterium toxinjanak csaknem 100%-os 
semlegesftesehez, 

A Pentaglobinnal az alkalmazott adagban (5%-os 
oldat, 100 (ll) sem sikeriilt 100%-os toxin-semlegesf- 45 
test elerni. Figyelembe veve, hogy a focstejbol eloallf- 
tott immunglobulin-preparatumok a Pentaglobinnal 
szemben nem 100, hanem csak 80-90%-os tisztasagii- 
ak, a fenti tenybol arra kovetkeztethetunk, hogy a talal- 
many szerinti antitoxinok terapias indexe az antitoxin- 50 
hatas teriileten legalabb k^tszerese az ismert Pentaglo- 
binenak. 

Mind a tablazatbol, mind az abrabol levonhato to- 
vabba az a kovetkeztetes is, hogy az eloallftas modja 
nem befolyasolja a talalmany szerinti termekek aktivi- 55 
tdsat, fgy eloallftasukra akar a tejipar ismert eljarasait, 
akdr kulonleges eljdrasokat (pelddul tangencialis szu- 
rest) hasznalhatunk. 

A talalmdny szerinti termekek az allatgyogyaszat- 
ban intravendsan, embcreknek ordlisan adhatdk. A ko- 60 



vetkezo pelddk tanusaga szerint nem toxikusak es mind 
folyekony, mind szilard alakban tarolhatok. 

Osszeferhetdseg - toxicitds 

8. pelda - ■ 

Ot 17 g testtomegu egeret kezeltunk intraperitoneali- 
san a 6-8. peldak szerinti immunglobulin-oldat 0,1 ml- 
evel (0,29 g immunglobulin/tt.kg). Az allatokat 3 oran at 
megfigyeltiik, majd tovabbi 6t napon at ellenoriztiik. 

Eredmeny: sem elhullas, sem azonnali reakcio, sem 
kesleltetett (3 oran belul fellepo) reakcio nem volt 
megfigyelheto. Az allatok a kesobbiekben sem mutat- 
tak elterest. 

9. pelda 

6t 1 7 g-os testtomegu egeret gyomorszondan at, orali- 
san kezeltunk 0,5 ml 5%-os immunglobulin oldattal 
(1,47 g Lmmunglobulin/tt.kg; pH = 4,6). Az allatokat 5 
oran at megfigyeltiik, majd tovabbi 6t napon at ellenorizriik. 

Eredmeny: sem elhullas, sem azonnali reakcio, sem 
kesleltetett (5 oran belul fellepo) reakcio nem volt 
megfigyelheto. Az allatok a kesobbiekben sem mutat- 
tak elterest. 

JO. pelda 

Harom 20 g-os testtomegu egeret gyomorszondan at, 
ordlisan kezeltunk 1,0 ml 10%-os immunglobulin-oldat- 
tal (0, 1 g immunglobulin/allat = 5,0 g/n.kg; pH = 4,6), 

Eredmeny: a kezeles utan 1, 3 es 24 oraval az dl la to- 
ken semmilyen tiinet nem volt megfigyelheto es az ot na- 
pos megfjgyelesi ido utan sem mutattak elterest. 

A fentiek.alapjan megallapi'thato, hogy a focstejbol 
kesziilt immunglobulin-preparatumok igen gazdasago- 
san allfthatok eloes ugyanakkor varatlanul magas anti- 
toxin akuvitast mutatnak a bakterium-toxinokkal 
szemben; osszeferhetetlenseguk kivalo (nem toxiku- 
sak), magas Usztasaguak (909b) es mind folyadekkent, 
mind szilard alakban tartosftva tarolhatok. 

JL pelda 

Meglepetessei tapasztaltuk, hogy a talalmany sze- 
rinti keszftmenyek alkalmasak a kovetkezmenykent 
fellepo, fgy a HIV-fertozes (AIDS) vagy mas immunhi- 
anyos allapotokban bekovetkezo hasmenes kezelesere. 
A talalmany szerinti keszitmeny adagolasa rovid idon 
belul csokkenu" a szekelesek szamat, majd teljesen 
megsziinteti a hasmenest. A 2. tablazatban harom 
AIDS-beteg kezelesenek (10 g keszftmeny/nap ordli- 
san, 10 napon at) eredmenyet mutatjuk be. 



2. tdbldzat 





hasmeneses sze'klet/nap 


testtomeg 


Beteg 


keze- 
les 
elott 


kezeles napja 


kezeles 


1 


3 


5 


10 


elott 


utdn 


(1) 


10 


5 


1 


1 


1 


42,0 


n.m. 


(2) 


6 


1 


0* 


0* 


0* 


84,4 


84,5 


(3) 


10 


5 


2 


2 


1 


62,3 


62,8 



* normal is szeklct 
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A talalmany szerinti keszftmenyeket onmaeukban 
vagy mas hasmenes elleni szerekkel (antidiarrhoica, 
obstipantia) kombinalva, az egyebkent szukseges 
gyogyszerek mellett is adhatjuk. Mivel mar rovid idon 
beliil is csdkkenthetik a hasmeneses szekelesek szamat, 
hatasosan hozzajarulnak a beteg altalanos allapotanak 
javulasahoz. 

12. pelda 

Meglepetessel tapasztaltuk, hogy a talalmany sze- 
rinti keszftmenyek az „utazdk hasmenese" kdrkep es a 
csecsemdk toxikus hasmenese eseteben is jo ered- 
mennyel alkalmazhatdk. 

Laboratoriumi kfserletekben megallapftottuk, hogy 
a talalmany szerinti keszftmenyek tdbbek kdzott a 
40 kd molekulatomegu verotoxin 1 (VT 1) semlegesf- 
tesere kepes antitestet is tartalmazzak. A VT 1 (mas 
neven Shiga-toxin 1) es a verotoxin 2 a patogen Esche- 
richia coli torzsek exotoxinjai: ezek felelosek a csecse- 
mok hasmenesenek tuneteiert. Az utazdk hasmeneset 
viszont az entefotoxin-termelo E.coli torzsek okozzak; 
a 30 es 40 kd molekulatomegu, hoerzekeny enteroto- 
xin-feherjek ellenanyagai is megtalalhatok a keszftme- 
nyekben. 

A fentiek szerint a patogen E. coli torzsek teljes 
toxin-keszlete ellen van megfeleld ellenanyag a talal- 
many szerinti keszftmenyekben. A keszftmenyek ezen 
tulajdonsaga kulonosen elonyos, mert ezek a betegse- 
gek gyakran es eppen andbioukummal vegzett kezele- 
sek kovetkezmenyekent lepnek fel, vagy az antibioti- 
kumok adagolasanak lehetnek negatfv mellekhatasai a 
toxikozisban szenvedo betegekben. 

Az immunoblot-technikaval vegzett kfserletek 
eredmenyeit a 4a es 4b abran mutatjuk be. 

13. pelda 

Gyomorhuruthoz (gastritis) tirsulo gyomor- es 
nyombelfekelyeket bizmutsokkal es antibiotikumokkal 
kezelnek. Az egyszeru es mellekhatas-mentes kezeles 
(bizmutsokkal) nem elegge hatasos, mfg az antibioti- 
kum-kombinacidk hatasa biztonsagos, de rutinszeru al- 
kalmazasuk mellekhatasokkal jar: ezek a korkepek 
meg mindig igenyelnek egy mellekhatasoktdl mentes, 
de hatasos terapiat. Mai ismereteink szerint mind a 
fenti korkepekben, mind mas jellegu emesztesi zava- 
rokban (diszpepsziak) koroki szerepe van a Campylo- 
bacter pylori-nak, amelynek fontosabb antigenjei egy 
120 kd-os kiilso membranfeherje, egy 69 kd-os csillo- 
feherje (flageliin) es egy 45 kd-os ureaz enzimfeherje. 

K/serieteink soran meglepetessel tapasztaltuk, hogy 
a talalmany szerinti keszftmenyek nagy mennyisegben 
tartalmazzak mindharom antigen antitestjeit. A vizsga- 
latokat immunoblot-technikaval vegeztiik; a keszft- 
menyt 4 mg/ml feherjetartalmu oidatkent, hfgftatlanul 
illetve 1:10 es 1:100 aranyban hfgftva hasznaltuk. A 
kimutatas alkalikus foszfatazzal kapcsolt marha-IgG- 
vel tortent. Az 5. abran lathatd, hogy a keszftmeny 
ketszeres hfgftasban mindharom antigennel, szazszoros 
hfgftasban pedig a flagellinncl es az ureazznl meg jo! 
kimutathatoan rengalt. A fentiek melleit meg szamos, a 



C. pylori-bol keszult preparatummal reagalo antitest is 
volt a keszftmeny ben. 

A fentiek alapjan meglepetessel allapfthatjuk meg, 
hogy a talalmany szerinti keszftmenyek a Campylobac- 
5 ter pylori altal okozott fertdzesek kezelesere is hasznil- 
hatdk. 

14. pelda 

A Yersinia-fendzesek nem vagy nem csak heveny 

1*0 belhurut (enteritisz), hanem foleg szubakut vagy kroni- 
kus korkepek formajaban zajlanak le, amelyek esete- 
ben a korokozd kitenyesztese rendszerint eredmenyte- 
len marad es az immun-eredetu szoveti reakciok ural- 
jak a kepet. A legfontosabb ilyen megbetegedesek - 

15 amelyekben az IgA-antitestek megemelkedese jelzi a 
fertdzest — a reaktfv fzuleti gyulladasok, az eritema 
nodosum, az uveitis (a szemgolyo kozepso retegeinek 
gyulladasa) es a kronikus belhurut. ' 

A Yersinia-fajok mindegyike rendelkezik harom, 

20 ugynevezett YOP-antigenncI (YOP2b = 47 kd, YOP3 
= 37 kd, YOP5 = 26 kd). Az izolalt antigenek es a talal- 
many szerinti keszftmeny reakciojat Western-blot tech- 
nikaval vizsgaltuk: a keszftmenyt 4 mg/ml feherjetar- 
talmu oidatkent es 1:10; illetve 3 :100 aranyban hugftva 

25 hasznaltuk. A 6. es a 7. abran lathato, hogy a keszft- 
meny mindharom antigennel reagalt meg szazszoros 
hfgftasban is. Az elohfvast alkalikus foszfatazzal kap- 
csolt anti-marha-IgG-ve! ' (H- es L-lancra specifikus), 
1 : ] 500 es 1 :3000 hfgftasban vegeztiik. 

30 Mivel a vizsgalt antigenek az osszes Yersinia-faj 
minden torzseben kozosek, megallapfthatjuk, hogy a 
talalmany szeVinti keszftmenyek kivaloan alkalmasak a 
Yersinia-fertdzesek kezelesere. 

35 15. pelda 

-A talalmany szerinti keszftmenyek meglepetesiink- 
re alkalmasak protozoonok, peldau! Cryptosporidium- 
ok, Isospora belli vagy Toxoplasma Gondii okozta 
megbetegedesek kezelesere, amely megbetegedesek 

40 koztil tobbnek ma meg nines hatasos gyogyszere. 

A Cryptosporidium-ok olyan sulyos hasmenest 
okozhatnak, aminek - foleg az immunhianyos betegek- 
ben - kezelesere nines hatasos gyogyszeriink. Negy 
olyan, sulyos hasmenesben szenvedo beteget, akinek 

45 szekletebol a Cryptosporidium kimutathatd volt, kezel- 
tunk 10 g keszftmennyel nnponta, 10 napon at (a ke- 
szftmenyt ivdleben oldottuk fel). A kezeles vegen a 
betegekbdl nem lehetett Cryptosporidium-antigeneket 
kimutatni. 

50 

SZABADALMI IGENYPONTOK 

1. Eljaras immunglobulin hatoanyag eldallftasara 
55 szarvasmarhak elles utani 30, elonyosen 10 oran beliil 
kifejt eldtejebol (a colostrumbdl), az eldtej desztillak 
vfzzel torteno hfgftasaval, a hfgftott eldtej pasztoroze- 
sevel, a tejzsfr eltavolftasaval es a kazein kicsapdsaval 
es eltavolftasaval, azzal jellemezve, hogy az fgy kapott 
60 eldtejsavot 145-180 "C bemeneti, es 65-70 "C kimene- 
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ti homerseklet rnellett porlasztva szantjuk. (Elsobbse- 
ge: 1988. 04. 19.) 

2. Az 1. igenypont szerinti eljaras, azzal jellemez- 
ve, hogy az el6tejsav6t a porlasztva szaritas elott tome- 
nyitjuk. (Elstfbbsege: 1988. 04. 19.) 

3. Az 1. vagy a 2. igenypont szerinti eljards, anal jeU 
lemezve, hogy az elotejsavdt a porlasztva szantis elott 
oktlnsavvalkezeljuk. (Elsobbsege: 1988.04. 19.) 



4. Eljaras bakterialis, protozoa eredetu vagy toxi- 
nok okozta megbetegedesek. gyomor- es belbetegse- 
gek vagy immunhianyos illapotok kezelesere alkalmas 
gyogylszati keszftm^ny eloaltftisara, azzal jellemez- 
5 ve, hogy.az lr-3. ige*nypontok barmelyike szerint elo- 
llh'tott hatoanyagot onmagaban vagy a szokisos 
gy<5gyszerkikeszitesi seg£danyagokkal osszekeverve 
ismert modon formazzuk. (Elsobbsege: 1988. 11. 02.) 
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(57) EXTRACT 

The subject of the invention relates to a method for preparing immunoglobulin from the foremilk (colostrum) 
of non-immunised cattle. The immunoglobulin content of the active ingredient is high while the anti- 
complementary activity is low. The preparation is taken orally by humans and administered intravenously to 
animals either on its own or in the form of a pharmaceutical preparation in the treatment of bacteria or toxin- 
caused illnesses, serious diarrhoea in AIDS patients or of patients suffering from other immune deficiency 
diseases, 'traveller's diarrhoea', toxin-caused diarrhoea in infants, stomach and duodenal ulcers, chronic and 
acute Yersinia infections or illnesses caused by protozoa. 
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The subject of the invention relates to the production of immunoglobulin from the high antibody 
content foremilk (colostrum, colostral milk) of non-immunised mammals, and medicinal preparations 
which contain this active ingredient or are composed of it, and which can be used in the treatment of 
bacterial or toxin-caused illnesses, especially AIDS-related diarrhoea and other immune deficiency 
diseases, traveller's diarrhoea, toxin-caused diarrhoea in infants, stomach and duodenal ulcers, acute 
and chronic Yersinia infections or other illness caused by protozoa (unicellular animal amoeba). 

The immunoglobulins (proteins which have a high level of biological activity and are at the same time 
sensitive) are used in the prevention and treatment of bacterial and viral toxaemia and of toxaemia 
caused by certain toxins, when they are administered in the form of special preparations. They are 
obtained by relatively tricky procedures from human blood plasma or by a somewhat simpler method 
from the milk or colostrum of mammals. Among the classes of immunoglobulin obtained from human 
plasma is immunoglobulin-G, a protein which can be used in the prevention and treatment of various 
infections. 

The known preparations containing immunoglobulin and produced from milk or colostrum are low in 
purity, like those obtained from human plasma, and therefore these are primarily used in veterinary 
use medicine for the treatment of infectious diseases. 

Several procedures for obtaining immunoglobulin from milk or colostrum are known. According to 
US patent no. 3 128 230 a preparation for the treatment of bacterial infections is produced from 
milk. According to US patent no. 4 265 925 and GB patent no. 0 573 995 a concentrate containing 
heat-denatured protein, resulting from heat treatment, is produced from a milk serum. Specification 
no. 28 13 284 published in the Federal Republic of Germany journal and patent nos. 0 046 909 and 0 
064 103 in the EPO publication describe how an anti-inflammatory immunoglobulin concentrate can 
be produced from colostrum. 

US patent no, 4 051 235 and Japanese patent no. 6 075 433 also describe a procedure for processing 
colostral milk in which products containing immunoglobulin used in anti-inflammatories can be 
obtained. 

A basic substance for production of medical preparations containing immunoglobulin is the milk or 
foremilk of mammals, primarily cattle, hyperimmunised according to the above procedures, and to 
achieve an antibacterial or antiviral effect against certain pathogens the animals must be immunised 
with bacterium strains inducing one or several antibodies or group specific antibodies, or their 
antigens. The effect of preparations thus produced corresponds to that of the bacterium (bacteria) 
used for immunisation. If it is desired to produce a preparation, from milk, containing specific 
antibodies for a given (eg bacterial) antigen the animals must be immunised with the purified antigen. 
In this way a large enough antibody titre can be obtained for it to be regarded as the carrier material 
of the specific antibody in the milk. 
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The aim of the work leading to the elaboration of the invention here described was the production of 
an immunoglobulin of high purity and high antibody activity by a simple and efficient method which 
could be used in both human and veterinary medicine but whose production did not involve prior 
hyperimmunization to ensure the specified antibody level. 

The aim is solved here by producing the immunoglobulin from the colostrum of cattle taken within 
the first 30 hours, preferably the first 10 hours, of calving. In this process the colostral milk is diluted 
with distilled water and then pasteurised. The fat is removed and the casein precipitated and then 
removed. Finally the lactic acid thus obtained from the foremilk is spray dried with an input 
temperature of 145°C and an output temperature of 65°C. The immunoglobulin active ingredient 
obtained is of high purity, has an immunoglobulin content in excess of 80% total protein, has a low 
fat (<0.4%) and lactose (<0.1%) content, and its antibody activity is greater than the most effective 
known human immunoglobulin preparation, the Pentaglobin® level. Since the anticomplementary 
activity of the preparation according to the invention is extraordinarily low, it can be taken in a 
pharmaceutical preparation orally (by mouth) by humans and administered intravenously to animals. 

In the procedure according to the invention the colostrum of cattle taken within the first 10 hours of 
calving is diluted 1 :3 with distilled water, the solution is pasteurised, the milk fat removed and the 
casein precipitated and removed (for example, by filtering); the acid thus obtained is concentrated to 
the desired amount. 

After stabilising by spray drying a powder-type product is obtained. It was noted with astonishment 
that the required temperature for spray drying (145-180°C input and 65-70°C output temperature) 
did not denature the proteins in the preparation, thus the known aggregation at such temperatures 
and anticipated increase in anticomplementary activity did not occur during the drying process. By 
using this stabilisation method a preparation can be produced with an immunoglobulin content in 
excess of 80%, with unchanged low anticomplementary activity and full biological activity. 

Besides the procedures described above, by using another, likewise known, method before spray 
drying, namely, precipitation with caprylic acid, the immunoglobulin content of the preparation can 
be enriched. The immunoglobulin content thus achieved is in excess of 90%, without any increase in 
anticomplementary activity. 

A preparation containing immunoglobulin and with high antibody activity can be produced by other, 
likewise known, methods, from colostrum taken within 10 hours of calving. Such a procedure is 
described in FRG patent no. 3 433 718 according to which colostral milk from non-immunised cattle 
is first curdled and filtered coarsely (to remove the casein), then diluted with a saline solution and the 
suspension thus obtained is passed through a tangential filter, concentrated and neutralised. The 
concentrated whey can be stabilised by spray drying, in this case combining it with precipitation with 
caprylic acid with the aim of increasing the purity of the preparation. 
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Production of the immunoglobulin preparation 
Example 1 

1 10 kg deep-frozen colostral milk from cows taken within 10 hours of calving is warmed up to 5- 
10°C and diluted 1 :3 with distilled water. The diluted milk is pasteurised and the milk fat removed. 
270 kg of the obtained skimmed milk is curdled with a 1 N hydrochloric acid solution and the casein 
is filtered through a cloth filter. 186 kg supernatant lactic acid is concentrated to 38 kg through an 
ultra-fine filter and then preserved by spray drying. The input temperature for spray drying is 175°C 
and the output temperature is 65°C. The dry powder yield has a 83% immunoglobulin content (3.8 
kg). The antibody activity after drying corresponds to the antibody activity measured before drying. 

Example 2 

13 litres colostral milk taken within 5 hours of calving and deep-frozen is heated. The milk has a pH 
of 6.27. The pH is adjusted to 4.8 by adding 700 ml of 1 N hydrochloric acid solution. The 
suspension is kept at 40°C for 30 minutes and then kept for one night at 4°C. Next day the coarser 
particles are filtered out using polyamide gauze and the suspension is diluted to 26 litres with a 0.9% 
normal saline solution, then filtered through a tangential filter cartridge of 3 m 2 surface area, 1.2 mm 
fibre thick, and 0.4 \xm average hole size, with a 100 litre normal saline solution, at 20-60 kPa 
pressure. The filtrate is further continuously filtered in a second stage, in three filter cartridges each 
with a surface area of 1.4 m 2 , and a 10 000 dalton separation limit. When diafiltration with a 100 
litre 0.9% sodium chloride solution is completed the solution is concentrated to 25 litres and the 
filtrate containing low molecular weight constituents is flushed. 

A 10 litre solution containing 10% immunoglobulin is spray dried at 145/65°C. From this 1270 g 
white immunoglobulin powder is obtained the antibody and anticomplementary activity of which 
corresponds to the values measured before the preparation was dried. 

Example 3 

To a 200 ml immunoglobulin solution prepared according to example 1 is added 2.5% caprylic acid 
before preservation (pH = 4.8) and the result is kept for 5 hours at 23 °C; the precipitate is removed 
via a sieve and the solution separated by dialysis with a normal salt solution and spray dried. The 
immunoglobulin content thus obtained is greater than 90% while the anticomplementary activity is 
lower than with an intravenously administered human IgG preparation. 



Example 4 
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A 200 ml solution containing 5% protein is produced from the immunoglobulin powder (spray dried) 
obtained according to example 1. The content of proteins in the solution is as follows ( ±10% 
accuracy): 



total protein 

of this, IgG 

IgA 

IgM 

pH 

lactalbumin 



4.2 g/100 ml 
3.0 g/100 ml 
0.35 g/100 ml 
0.96 g/100 ml 
4.6 
1.0% 



The solution is incubated with 2.5% caprylic acid at 4.8 pH, at 23 °C, for 5 hours, and then 
centrifuged and the supernatant diafiltered. The solution's anticomplementary activity corresponds to 
a similar concentration (5%) of human IgG preparation suitable for administering intravenously. 

The antibody activity of immunoglobulin preparations prepared by the methods described or methods 
analogous to them is higher than that of Pentaglobin. 

Neutralisation of bacterium toxins 

The neutralisation of bacterium toxins causing haemolysis is examined in a medium containing 
various bacterium toxins, using any of the standard procedures indicating haemolysis inhibition. 



Example 5 

Staphylococcus aureus Smith 3 bacterium strain is cultured overnight in a beef heart broth, then 
centrifuged three times (10 000 g, 10 minutes) and the supernatant is filtered until sterile. A 5% 
solution is prepared from the immunoglobulin preparation produced according to example 2, to 
examine the toxin neutralisation effect. During this procedure, 0.1 ml washed human erythrocyte and 
10|o.l Staphylococcus aureus toxin are incubated for 30 minutes at 37°C in a 900-990 (il NaCI 
solution and in the meantime 10-100(il 5% immunoglobulin solution is added repeatedly. A 5% 
solution prepared from Pentaglobin is used as a comparison preparation. 



The results are given in Fig. 1 . 



Example 6 

The toxin neutralisation test as described in example 5 was performed with a Gram-negative 
bacterium, Pseudomonas aeruginosa toxin-containing supernatant. The test was carried out with a 
5% immunoglobulin solution as described in example 5 or 7, having diluted the solution 1:10 with 
0.9% NaCI (besides the use of 0-100 \x\ solution). 



6 



Example 7 

The test described in example 5 is carried out with a solution of the preparation prepared (spray 
dried) as in example 1 diluted 1:10 with normal saline solution, and with the Staphylococcus aureus 
toxin. A similar solution of Pentaglobin was used as a control. 

The results of the experiments described in examples 5-7 are given in figs. 1-3. 

Fig. 1 shows the neutralisation of the Staphylococcus aureus Smith 3 haemolysing toxin with an 
immunoglobulin preparation prepared according to example 2 from colostral milk from cattle, and 
with Pentaglobin, as a comparison preparation (example 5). 

Fig. 2 shows the neutralisation of the Pseudomonas aeruginosa toxin with an immunoglobulin 
preparation prepared according to example 2 from colostral milk from cattle (example 6). 

Fig. 3 shows the neutralisation of the Staphylococcus aureus Smith 3 toxin with an immunoglobulin 
preparation prepared according to example 1 (example 7). 

All three figures indicate that the immunoglobulin preparation prepared from the colostral milk of 
cattle is more effective at preventing toxin-caused haemolysis than the Pentaglobin used for 
comparison, and which is prepared from human plasma. The results are given in Table 1 . 

Table 1 

Example Immunoglobulin (^d) required for 

50% and 80% toxin neutralisation 



5. Pentaglobulin 
(comparison) 
Colostral milk preparation 
(according to the invention) 

6. Colostral milk preparation 
(according to the invention) 

7. Pentaglobin 
(comparison) 

Colostral milk preparation 
(according to the invention) 



50 93 

10 * 50 

18 35 

42 80 

10 40 



According to the measurements recorded for examples 5 and 7 approximately three times the amount 
of Pentaglobin is required for 50% toxin neutralisation, while twice the amount has to be used for 
80% neutralisation. It can be seen from the data for example 6 that a fairly small amount (40 (il) of 
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immunoglobulin prepared according to the invention is enough for almost 100% neutralisation of the 
Gram-negative bacterium toxin. 

Nor was 100% toxin neutralisation was not achieved with Pentaglobin in the dose used (5% 100 ^1). 
Bearing in mind that the immunoglobulin preparation from colostral milk is, as opposed to 
Pentaglobin, not 100% but 80-90% pure, it can be deduced from the above fact that the therapy 
index of antitoxins according to the invention in the area of antitoxin effect is at least twice that of 
the known Pentaglobin. 

It can further be deduced from the Table and from the figure that the method of production does not 
affect the activity of the preparations according to the invention, and therefore either procedures 
known to the milk industry or other procedures (for example, filtering) can be used here to produce 
them. 

The products according to the invention can be given orally to humans and administered 
intravenously as a veterinary product. The following examples show that they are not toxic and can 
be stored in liquid or solid form. 

Compatibility - toxicity 
Example 8 

Five mice of 17 g body weight were prepared intraperitoneally with 0.1 ml immunoglobulin solution 
made as in example 6-8 (0.29 g immunoglobulin /kg bodyweight). The animals were observed for 
three hours, and then checked after five days. 

Result: No immediate reaction, no delayed reaction (within 3 hours) and no deaths were observed. 
Neither did the animals display any aberrant behaviour later. 

Example 9 

Five mice of 17 g bodyweight were prepared with 0.5 ml 5% immunoglobulin solution (1.47 g 
immunoglobulin/kg bodyweight, pH = 4.6), administered orally, through a stomach tube. The 
animals were observed for five hours, and then checked after five days. 

Result: No immediate reaction, no delayed reaction (within 5 hours) and no deaths were observed. 
Neither did the animals display any aberrant behaviour later. 



Example 10 



8 



Three mice of 20 g bodyweight were prepared with 1.0 ml 10% immunoglobulin solution (0.1 g 
immunoglobulin/animal = 5.0 g/kg bodyweight, pH = 4.6), administered orally, through a. stomach 
tube. 

Result: After treatment, there was no adverse sign in the animals after 1, 3 and 24 hours, neither did 
the animals display any aberrant behaviour later. 

On the basis of the above it can be established that immunoglobulin preparations prepared from 
colostral milk can be produced fairly economically and that they have unexpectedly high antitoxin 
activity in respect of bacterium toxins; their compatibility is outstanding (they are not toxic), they are 
of a high purity (90%) and they can be stored in liquid or solid form. 



Example 11 

It was found, to our astonishment, that the preparations according to the invention can be used in the 
treatment of diarrhoea associated with HIV-infection (AIDS) or other immune deficiency conditions. 
Dosage with the preparation according to the invention reduces within a short time the number of 
motions, and then completely stops the diarrhoea. The results of the treatment of three AIDS 
patients (10 g preparation/day orally, over 10 days) are given in Table 2. 



Table 2 



Patient 



before 
treatment 



Diarrhoea: number of movements/day 
day of treatment 



Bodyweight 
treatment 







1 


3 


5 


10 


before 


after 


1 


10 


5 


1 


1 


1 


42.0 


(not taken) 


2 


6 


1 


0* 


0* 


0* 


84.4 


84.5 


3 


10 


5 


2 


2 


1 


62.3 


62.8 



* normal motions 



The preparations according to the invention can be administered either on their own or in 
combination with other anti-diarrhoea substances (antidiarrhoica, obstipantia), or with other required 
medication. Since they can, within a short period of time, reduce the number of motions, they can be 
effective in improving the patient's general condition. 



Example 12 

It was found, to our astonishment, that the preparations according to the invention could be used 
with good results in cases of 'traveller's diarrhoea' and toxic diarrhoea in infants. 
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Laboratory experiments established that, of the preparations according to the invention, several 
contained antibodies capable of neutralising verotoxin 1 (VT 1), with a molecular weight of 40 kd. 
VT 1 (also known as Shiga toxin) and verotoxin 2 are exotoxins of the Escherichia coli strain, 
responsible for the symptoms of diarrhoea in infants. Traveller's diarrhoea, on the other hand, is 
caused by Escherichia coli strains producing enterotoxins; antibodies to heat sensitive enterotoxin 
proteins, with a molecular weight of 30 and 40 kd, are found in the preparations. 

According to the above, preparations according to the invention contain suitable antibodies against 
the complete toxin stock of pathogenic E. coli strains. This property of the preparations is 
particularly beneficial as these illnesses often occur after treatment with antibiotics, or antibiotic 
treatments may have negative side effects in patients with toxicosis. 

The results of experiments carried out with immunoblot equipment are given in figs. 4a and 4b. 
Example 13 

Stomach and duodenal ulcers accompanying gastritis are treated with bismuth salts and antibiotics. 
The straightforward and side effect-free treatment (bismuth salts) is not effective enough and while 
the effect of antibiotic combinations is reliable, routine use is often accompanied by side effects; 
these clinical patterns still demand therapy which is effective yet free of side effects. It is our 
understanding at this time that in the above clinical patterns and in other digestive ailments 
(dyspepsia) a causative role is played by Campylobacter pylori, its most significant antigens 
(proteins) being a 120 kd external membrane, a 69 kd cilium (flagellin) and a 45 kd urease enzyme . 

During the experiments it was noted with astonishment that the preparations according to the 
invention contain a large amount of antibodies to all three antigens. Tests were carried out with 
immunoblot equipment. We used the preparation as a 4 mg/ml solution containing protein, either 
undiluted, diluted 1:10 or diluted 1:100. A result was achieved with bovine IgG, obtained with 
alkaline phosphate. Fig. 5 shows that the preparation, twice diluted, reacts with all three antigens; if 
diluted 100 times, it reacts demonstrably well with the flagellin and the urease. Apart from the above, 
there were several antibodies which reacted with the preparation prepared from C. pylori. 

To our astonishment, it was established from the above that preparations according to the invention 
could be used in the treatment of infections caused by Campylobacter pylori. 

Example 14 

Yersinia infections occur not or not only as acute enteritis but mainly in the form of subacute or 
chronic clinical patterns, in which case it is usually to no avail to culture the pathogen and immune- 
origin tissular responses dominate the picture. The most important of these illnesses (in which an 
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increase in IgA antibodies signifies infection) are reactive arthritis, erythema nodosum, uveitis 
(inflammation of the middle layer of the eyeball) and chronic enteritis. 

Both of the Yersinia types have a third, YOP, antigen (YOP2b = 47 kd, YOP3 = 37 kd, YOP5 = 26 
kd). The reaction between the isolated antigens and the preparation according to the invention was 
studied using Western-blot equipment. We used the preparation as a 4 mg/ml solution containing 
protein, either diluted 1 : 10 or diluted 1 : 100. Figs. 6 and 7 show that the preparation reacted with all 
three antigens, even with a hundred times dilution. A result was achieved with anti-cattle-IgG (H and 
L chain specific) linked to alkaline phosphate, in a 1:1500 and 1:3000 dilution. 

Since the antigens examined were common in all strains throughout the whole Yersinia species it 
could be established that the preparations according to the invention were of eminent use in the 
treatment of Yersinia infections. 

Example 15 

Preparations according to the invention can, to our astonishment, be used in the treatment of 
illnesses caused by protozoa, for example Cryptosporidia, Isospora belli or Toxoplasma Gondii, 
where for several of these illnesses there is as yet no effective medication. 

Cryptosporidia can cause such severe diarrhoea that there is, no effective treatment available to us, 
especially for immune deficiency patients. Four patients suffering from severe diarrhoea in whose 
motions Cryptosporidium had been detected were treated daily with 10 g of the preparation, over a 
period of 10 days (the preparation was dissolved in juice). At the end of the treatment no trace of 
Cryptosporidium antigens could be detected in the patients. 
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CLAIMS 

1 . A procedure for producing immunoglobulin active agent from the foremilk (colostrum) of 
cattle taken within 30 hours, preferably 10 hours, of calving, by the dilution of the foremilk in 
distilled water, pasteurising the diluted foremilk, removing the milk fat, and precipitating and 
removing the casein characterised in that the foremilk lactic acid thus obtained is spray 
dried with an input temperature of 145-1 80°C and an output temperature of 65-70°C. (Priority: 19 
April 1988.) 

2. The procedure according to claim 1 characterised in that the foremilk lactic 
acid is concentrated before spray drying. (Priority: 19 April 1988.) 

3 . The procedure according to claims 1 or 2 characterised in that the foremilk 
lactic acid is treated with caprylic acid before spray drying. (Priority: 19 April 1988.) 

4. A procedure for the production of a medicinal preparation suitable for the treatment of 
bacteria-, protozoa- or toxin-caused illnesses, stomach and intestinal diseases or immune deficiency 
conditions characterised in that the active agent produced according to any of the 
claims is formed in the known way by mixing with a usual pharmaceutical preparation base 
ingredient or on its own. (Priority: 2 November 1988.) 
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Fig. 1 

x-axis: immunoglobulin type (1:10 dilution) 
y-axis: haemolysis inhibition 

o bovine immunoglobulin 
_ human immunoglobulin 
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Fig. 2 

x-axis: immunoglobulin type (1:10 dilution) 
y-axis: haemolysis inhibition 
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Fig. 3 

x-axis: immunoglobulin type (1:10 dilution) 
y-axis: haemolysis inhibition 

-o- bovine immunoglobulin 
- - human immunoglobulin 
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Fig. 4a 
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Fig. 4b 
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Fig. 5 
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Fig. 6 



